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1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-13,15 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Shinomiya et al. 

Shinomiya et al disclose a radio-frequency power amplifier of mobile communication 
equipment including a differential amplifier arranged to balanced-input and amplify a 
radio-frequency signal delivered from a frequency converter of a transmission system of 
the mobile communication equipment located downstream of a modulator of the 
transmission system. The radio-frequency signal delivered from the differential amplifier 
is further amplified and balanced-output by a push-pull circuit. The differential amplifier 
and the push-pull circuit are respectively supplied with bias currents varying in 
dependence on a gain control signal, whereby respective amplification gains of the 
differential amplifier and the push-pull circuit are variably adjusted. 
With reference to FIG. 2, the RF power amplifier will be explained in detail. 
The RF power amplifier 206 is configured in the form of a monolithic integrated circuit 
(hereinafter referred to as RF power module 206. With reference to FIG. 1, the RF 
power module 206 is mounted on a circuit board 2a together with circuit component 
parts which cooperate with the RF power module 206 to constitute the transmitter 
section 2t and circuit component parts constituting the receiver section 2r, whereby the 
radio-frequency section 2 is configured in the module form, i.e., the radio-frequency 
module 2. The RF power module 206 serves to amplify, with a desired gain (e.g., 5 dB, 
10 dB or 30 dB), a radio-frequency signal of, e.g., 2 GHz modulated at the QPSK 
modulator (more generally, RF modulator) 201 and to output the amplified radio- 
frequency signal to the antenna 1. 
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As shown in FIG. 2, the RF power module 206 comprises an input stage which is 
comprised of first and second differential amplifiers 1 1 and 12 coupled directly to each 
other. The first differential amplifier 11 has its input terminals respectively connected to 
RF balanced-input terminals (RFin(+), RFin(-)) 206a and 206b of the module 206, to 
thereby balanced-input the radio-frequency signal. The RF power module 206 further 
comprises an output stage which is comprised of a push-pull circuit 13 having input 
terminals thereof connected to output terminals of the second differential amplifier 12 
and output terminals thereof connected to RF balanced-output terminals (RFout(+), 
RFout(-)) 206c and 206d of the module 206, respectively. The push-pull circuit 13 is 
arranged to power-amplify the radio-frequency signal amplified in the differential 
amplifiers 1 1 and 12 and to balanced-output the amplified radio-frequency signal to the 
antenna 1. 

First and second bias current circuits /5and 16 connected to the first and second 
differential amplifiers 11 and 12, respectively, are supplied with an internal reference 
voltage Vref for their operations from a reference voltage generator 19. Each of the bias 
current circuits 15 and 16 varies a bias current supplied to a corresponding one of the 
differential amplifiers 11 and 12 in accordance with a gain control signal supplied from 
the base station 100 or the main control circuit 4, to thereby variably set the 
amplification gain of the corresponding differential amplifier. A third bias current circuit 
17 connected to the push-pull circuit 13 varies a bias current supplied to the push-pull 
circuit 13 in accordance with the gain control signal, to thereby set an optimum DC bias 
current permitting the portable telephone to generate the transmission output of a 
desired level, while preventing a large electric power loss in the push-pull circuit 13. 

The amplification gain with respect to the radio-frequency signal in each differential 
amplifier and in the push-pull circuit is set in the order of, e.g., 10 dB. The gain control of 
20 dB for variable adjustment of the radio-frequency signal output (transmission output) 



Application/Control Number: 10/721,096 
Art Unit: 2819 



Page 4 



is carried out by variably changing the bias current supplied to the differential amplifier 
1 1 provided at the first stage of the RF power module 206. 

In FIG. 2, reference numeral 206e denotes a gain control signal input terminal of the RF 
power module 206, reference numeral 207 denotes a tuning circuit, and symbol GND 
denotes a grounding pattern which is formed in the circuit board 2a 
More specifically, as shown in FIG. 3, the RF power module 206 is mainly comprised of 
bipolar transistors T1 , T2, . . . , T1 1 . The first differential amplifier 1 1 of the RF power 
module is mainly comprised of a pair of transistors T1 and T2 having emitters thereof 
connected to each other and their collectors to which loading resistors R1 and R2 are 
connected, respectively. The first differential amplifier 1 1 constituted by the transistors 
T1 and T2 is driven by a constant current source constituted by a transistor T3 provided 
between the emitters of these transistors and the grounding (GND), and amplifies the 
radio-frequency signal which is balanced-input at the bases of the transistors Ti and T2 
through capacitors. 

The second differential amplifier 12 is mainly comprised of a pair of transistors T4 and 
T5 having emitters thereof connected to each other and bases thereof directly 
connected to the collectors of the transistors T1 and T2, respectively. The second 
differential amplifier 12 constituted by the transistors T4 and T5 is driven by a constant 
current source constituted by a transistor T6 provided between the emitters of these 
transistors and the grounding (GND), and balanced-amplifies the radio-frequency 
signal. That is, the second differential amplifier 12 amplifies the radio-frequency signal 
amplified in the first differential amplifier 1 1 and then applied to the bases of the 
transistors T4 and T5. 

The constant current sources respectively comprised of the transistors T3 and T6 serve 
to vary the bias currents for the first and second differential amplifiers 1 1 and 12 in 
accordance with the gain control signal under the control of the bias current circuits 15 
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and 16, to thereby variably set the amplification gains of the differential amplifiers 11 
and 12. This variable bias current control makes it possible to set amplification gains of 
the differential amplifiers 1 1 and 12 which meet the radio-frequency signal level and to 
perform the automatic gain control (AGC) for the radio-frequency signal. 

Meanwhile, the bias current circuits /5and 16 may be configured so as to control the 
operations of the transistors T3 and T6 in accordance with ambient temperature, to 
thereby achieve a temperature compensating function for the differential amplifiers 1 1 
and 12. 

The push-pull circuit 13 is mainly comprised of a pair of transistors T7 and T8 having 
emitters thereof both connected to the grounding and bases thereof respectively 
connected through capacitors to the collectors of the transistors T4 and T5 constituting 
the second differential amplifier 12. Thus, the push-pull circuit 13 balanced-inputs and 
amplifies the radio-frequency signal amplified in the differential amplifier 12, to thereby 
obtain its amplified output between the collectors of the transistors T7 and T8. 

A pair of driving transistors T9 and T1 0 are provided between the bases of the 
transistors T7 and T8. These driving transistors T9 and T10 determine the base 
currents of the transistors T7 and T8, respectively, and hence determine the bias 
current for the push-pull circuit 13. Each of the driving transistors T9 and T10 is driven 
by the third bias current circuit 17 through a transistor T1 1 so as to cause a constant 
current to flow through the driving transistors. Under the control of the bias current ^ 
circuit 17, these driving transistors T9 and T10 vary the base currents of the transistors 
T7 and T8, to thereby optimize the DC bias current for the push-pull circuit 13. 

3. Claims 14 and 16-20 are allowed. 

4. Upon further consideration, the indicated allowability of claim 1 5, is withdrawn. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Young whose telephone number is 571-272-1816. 
The examiner can normally be reached on Mon-Fri 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Tokarcan be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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